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$V^{\otimes n}$ $nc$ $c>0$
?
?








$\{\sum\lambda_{g}g\in \mathbb{C}G|\sum_{g\in G}\lambda_{g}=0\})$ $[a, b]=ab-bc$ {
r $P$ $P=P_{0}>P_{1}>\ldots>P_{m}=1$ $[P_{i}, P_{i+1}]\subseteq P_{i+2}$
$\hat{P}=\oplus_{i=0}^{m-1}(P_{i}/P_{i+1})$
$[a+P_{i}, b+P_{i}]=a^{-1}b^{-1}ab+P_{1+1}$.
$G$ $G\subseteq GL(V)$ End $(\mathrm{L}^{r}’)$
$\mathcal{G}$- $|>$ $\mathcal{G}$ $V$










$W$ $\mathcal{G}$- $C$ $c$ (
$c$ ) $\hat{g}+$ $W$ 0 $W$ G^0\oplus G^+-
$W$ $\hat{\mathcal{G}}$-
$U_{W}=Ind^{\hat{\mathcal{G}}}(W)=\hat{\mathcal{G}}\otimes_{\hat{\mathcal{G}}^{0}\oplus\hat{\mathcal{G}}^{+}}W$
$W$ $\{w_{1}, \ldots, w_{n}\}$ $\mathcal{G}$
$\{x_{1}, \ldots, x_{m}\}$
$\{x_{n_{1}}(-i_{1})\ldots x_{n_{t}}(-i_{t})w_{j}|n_{j}\in\{1, \ldots, m\}, j=1, \ldots, n, i_{1}\geq\ldots\geq i_{t}>0\}$
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U U
$Uw\ovalbox{\tt\small REJECT}\oplus\ovalbox{\tt\small REJECT}_{0}(Uw)_{r+n}$ $W$




\Pi 1 $\frac{1}{(1-q^{i})}$ $\dim W$
$\mathcal{G}$ $W=\mathbb{C}1$ ( $\mathcal{G}$ 0 )












$\mathrm{Y}(a(n)v, z)=a(z)\cdot n\mathrm{Y}(v, z)$
$={\rm Res}_{w}\{(z-w)^{n}a(w)\mathrm{Y}(v, z)-(-w+z)^{n}\mathrm{Y}(v, z)a(w)$
2.1 $\mathrm{Y}(-, z)$ ( $V,$ $\mathrm{Y}(-, z)$
Jacobi
39
$\eta_{\triangleleft’\overline{7}}^{\backslash ^{\backslash }}\backslash y\mathrm{n}\overline{\pi}[] \mathrm{J}\mathcal{G}\emptyset \mathrm{i}\mathrm{E}\Re\ovalbox{\tt\small REJECT}\hat{\mathrm{x}}\mathrm{E}\mathrm{E}k\{a^{1}, \ldots, a^{n}\}kT$ &\
$\omega=\frac{1}{c-d}\sum_{i=1}^{n}a^{i}(-1)a^{i}(-1)1$






$u(n)$ $u$ ( $U$ ) $\mathrm{Y}(u, z)$ (
$\mathrm{Y}^{U}(u, z))$ $\mathrm{Y}(u, z)=\sum_{n\in \mathrm{Z}}u(n)z^{-n-1}$ $u(n)\in \mathrm{E}\mathrm{n}\mathrm{d}(V)$ ( (
$u(n)\in \mathrm{E}\mathrm{n}\mathrm{d}(U))$
$(V, \mathrm{Y}, 1, \omega)$ $(U, \mathrm{Y}^{U})$ $V$ $v\in V$ $U$
$\mathrm{Y}^{U}(v, z)=\sum_{n\in \mathrm{Z}}v(n)z^{-n-1}$
$v\in V_{\mathrm{w}\mathrm{t}v}$ $v(i)$ $\mathrm{w}\mathrm{t}v-i+1$
( $U$ $v(n)$






$v(m)$ : $v\in V_{n}$ $U$
$R$ $R_{n\in \mathbb{Z}}=\oplus R_{n}$ $n$
$R_{n}$ $=R_{n+m}$ $U_{0}$
$U$
0 $RR^{+}U_{0}=0$ R+=\oplus n\infty =lR
$R_{0}/R_{0}\cap RR^{+}$ $U_{0}$
$R_{0}/R_{0}\cap RR^{+}$ $v,$ $u\in V$ $o(v)\in R_{0}/R_{0}\cap RR^{+}$
$o(v)o(u)$ R0/ $RR^{+}$
$o(v_{m}u)$ $RR^{+}$ $R_{0}$
$o(v)o(u)=v(\mathrm{w}\mathrm{t}v-1)u(\mathrm{w}\mathrm{t}u-1)$ ( $u(\mathrm{w}\mathrm{t}v+\mathrm{w}\mathrm{t}u-2-i)v(i)$ $(i=$




$v*u={\rm Res}_{z} \mathrm{Y}(v, z)u\frac{(1+z)^{\mathrm{w}\mathrm{t}v-1}}{z}$
$o(\omega(0)v-\omega(1)v)=0$ $RR^{+}$
$v*u={\rm Res}_{z} \mathrm{Y}(v, z)u\frac{(1+z)^{\mathrm{w}\mathrm{t}v-1}}{z^{2}}$
$O(V)$ $\{v*u : v, u\in V\}$ $V/O(V)$
$*$ $U_{0}$ $o(v*u)|U_{0}=o(v)l^{U}oo(u)_{|U_{0}}$
3.1(Zhu) $A(V)$ - $U_{0}$ $V$ - $U$ $U_{0}$ $U$
1 1
$U$
$O(U)=<v**u|v\in V,$ $u\in U>$
$A(U)=U/O(U)$
$V$
$v*u={\rm Res}_{z} \mathrm{Y}^{U}(v, z)u\frac{(1+z)^{\mathrm{w}\mathrm{t}v-1}}{z}$





) $A(V)$ $W_{1}\otimes W_{2}^{*}$
$W_{1},$ $W_{2}$ $A(V)$- $W_{\dot{\iota}}^{*}$ $W_{i}$
$A(U)\cong\oplus_{i_{\dot{\theta}}}\lambda_{ij}(W_{i}\otimes W_{j}^{*})$ $A(V)$- $\lambda_{ij}$
32($\mathrm{F}-\mathrm{Z}$ , Li) $\lambda_{\dot{l}j}$
$U \cross W_{j}=\sum\lambda_{\dot{l}j}W_{j}$
$W_{i}\otimes W_{j}^{*}\subseteq A(U)=U/O(U)$ $\phi$ : $Uarrow W_{\dot{l}}\otimes W_{j}^{*}$
$u\in U$ ( [ $u\in A(U)$ )
$\phi(u)=\sum_{r}w_{f}\otimes f_{f}\in W_{i}\otimes W_{j}^{*}$













$R_{0}/(RR^{+}\cap R_{0})$ $g\in(V_{\mathcal{G}})_{1}$ $g(0)$
( $\mathcal{G}$ ) $A(V)=V/O(V)$



























$G$ $W_{0}$ $G$- $G\subseteq SL(W_{0})$
$\mathcal{G}=\mathrm{E}\mathrm{n}\mathrm{d}(\mathcal{W}arrow$ $<A,$ $B>=\mathrm{t}\mathrm{r}$ AB
$V_{\mathcal{G}}$
$W_{0}$ $\mathrm{E}\mathrm{n}\mathrm{d}(W_{0})$ $\alpha\in \mathrm{E}\mathrm{n}\mathrm{d}(W_{0})$
$U(\mathcal{G})$ $(\mathcal{G}U(\mathcal{G}))$ ffltration $\overline{U(\mathcal{G})}$
$\exp(\alpha(0)t)=I+\alpha(0)t+\frac{1}{2}\alpha(0)^{2}t^{2}+\ldots\in U(\mathcal{G})$ $t\in \mathbb{C}$
$\exp(\alpha t)(u\otimes w)=\exp(\alpha t)u\otimes\exp(\alpha t)w$ o
$g(u\otimes w)=gu\otimes gw$
$G(U(\mathcal{G}))$ $U(\mathcal{G})$
$W_{0}$ End(V)- G(U(G)) O End(V)-
$G(U(\mathcal{G}))$ - $G$





$W_{0}$ $W_{0}^{\otimes n}$ ( )
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